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ABSTRACT 
Night Lamp Brightness Controller System is designed as an intelligent street 
light. This is because this system can sense day or night, sense if there is any motion or 
not and can control the brightness of the lamp in two condition, dim or full brightness. 
The brain for this system is PIC16178 77.  Firstly, Light Dependent Resistor (LDR) sensor 
will sense day or night. If the sensor sense night, PlC microcontroller will switch on the 
Passive Infrared (PIR) sensor and lamp in dim condition and but if it day, there is 
nothing happen towards the system. Next, when PIR sensor senses the motion or 
movement, PlC microcontroller will switch the condition of lamp from dim to full 
brightness. The lamp will be in full brightness condition until the PIR sensor did not 
sense any movement anymore and it will back to dim conditon. Next when LDR sensor 
senses the intensity of light from sun, the system will turn the lamp and PIR sensor off. 
Lastly, this system will loop to the initial condition.
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ABSTRAK 
'Night Lamp Brightness Controller System' dicipta sebagai lampu jalan pintar. 
liii kerana sistem mi boleh mengesan siang dan malam, mengesan jika ada pergerakan 
atau tidak dan boleh mengawal kecerahan lampu dalam dua keadaan iaitu malap dan 
terang sepenuhnya. Pengawal penuh untuk system mi adalah P1C16F877. Pertama, 
'Light Dependent Resistor (LDR) sensor' akan mengesan sama ada keadaan pada waktu 
itu siang atau malam. Jika sensor tersebut dapat mengesan keadaan waktu itu adalah 
malam, PlC pengawal mikro akan mengaktifkan 'Passive Infrared (PIR) sensor' dan 
lampu dalam keadaan malap tetapi jika sensor mengesan hari masih siang, tidak ada apa-
apa perubahan yang akan b9rlaku terhadap sistem. Seterusnya, apabila PR sensor dapat 
mengesan pergerakan, PlC pengawal mikro akan mengubah kecerahan lampu dari malap 
kepada kecemhan yang penuh. Lampu tersebut akan berada dalam keadaan kecerahan 
yang penuh sehingga PIR sensor tidak lagi dapat mengesan sebarang pergerakan dan ia 
akan kembali kepada keadaan malap. Seterusnya, jika LDR sensor dapat mengesan 
cahaya matahari, sistem tersebut akan mematikan lampu dan PR sensor. Dan yang 
terakhir adalah system mi akan kembali kepada keadaan asal.
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CHAPTER 1

INTRODUCTION 
1.1 OVERVIEW 
Nowadays, street light are an important component when a night is coming. It is 
because street light will be a component that replaces sun at night. It also will help a 
living creature to continue their activity at night. But, there are many highways that did 
not have a street light and sometimes, some place that has a street light are rarely use by 
the road user. Both of situations can cause a negative effect. When there is no street 
light at certain area that some people use, it maybe can give big chances to a robbery or 
other criminal activities. And when there is a street light at area that people rarely use 
can cause a wasting current. This also would not give any profit to the government. 
Others, as we can see, nowadays street light is used concept of timer. For example, the 
timer is set the street light will turn on at 7.00 pm and turn off at 7.00 am. This condition 
is not flexible because the day turn to night is not constantly. Sometimes, 7.00 pm is still 
in day but the street light is already switched on. And sometimes, at 7.00 am is still in 
the dark but the street light is already turn off. 
This Night Lamp Brightness Controller System is an intelligence system. It will 
overcome this problem with the very flexible system. The system that to be develop 
with LDR sensor and Motion Detector to control the brightness of the street lamp. This 
system only operates at night. It will be two ,condition of lamp. When there is any 
movement is detected, the lamp will be in full brightness condition. But, if there is no
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motion is detected, lamp is still in dim condition. This is system is save the current 
that used when the lamp is in dim condition. And it can be installed at deserted area. 
The advantage of this system is it did not need high current to support the 
lamp when it is in dim condition. Others, it is also would not cause a high cost to 
develop this system and when the system operating. 
1.2 OBJECTIVE OF THE PROJECT 
The objective of this project is to; 
1. To create system that can detect day or night time according to sun's 
intensity. 
2. At night, to control a lamp in dimmed condition when no motion has detected 
and full brightness when motion is detected. 
3. To develop a night lamp system that can detect day or night and control the 
brightness of a lamp. 
1.3 PROJECT SCOPE 
a. Assembly the hardware and do programming for the microcontroller (PlC). 
PlC that has been using in this project is P1C161`877. This is because the 
entire feature that content in this type of PlC microcontroller is suitable and 
preferable for this project. The application that has been using is ADC, 
PWM, and other.
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b. Detect motion in 5 meters. 
The sensor that has been installed in this project that function as a motion 
detector is Passive Infrared (PIR) sensor. The PIR Sensor has a range of 
approximately 5 meters. The PIR sensor can sense object up to 120° within 1 
meter range. The sensitivity can vary with environmental conditions. The 
sensor is designed to adjust to slowly changing conditions that would happen 
normally as the day progresses and the environmental conditions change, but 
responds by making its output high when sudden changes occur, such as 
when there is motion. 
c. 2 condition of lamp is dimmed and full brightness. 
According to the objective that have stated above, the lamp has to be 
controlled based on the situation. If there is a motion has detected, the lamp 
will be in full brightness, but when no motion has detected, the lamp exactly 
will be in dim condition. These two conditions of lamp will be controlled by 
PlC microcontroller by using PWM application. 
d. This system can sense day or night by using LDR sensor 
Light Dependent Resistor (LDR) sensor is very useful especially in light/dark 
sensor circuits. Normally the resistance of an LDR is very high, sometimes as 
high as 1000 000 ohms, but when they are illuminated with light resistance 
drops dramatically.
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1.4 PROBLEM STATEMENT 
As we know, there are many problems can happen when there is no street light 
with a well function at the highway at night. This happen because this street light is a 
replacement with sun at night besides a moon. People can continue their business 
safely at night with this street light such as walking to go back home from the bus 
stop and others. But when there is no street light, the dangerous thing can happen 
easily because these bad people cannot be see clearly in a dark night. But, if there is 
a street light also gives us a drawback when this street light is placed at a highway 
that is been seldom used. This is because the voltage that is supply to support the 
street light is wasting just like that because of no people driving their vehicle through 
this way.
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1.5 THESIS ORGANIZATION 
This thesis consists of seven chapters. This chapter discuss about overview of 
project, objective research, project scope, problem statement and thesis organization. 
Chapter 2 contains a detailed description of night lamp brightness controller 
system. It will explain about the concept of night lamp brightness controller system, 
the application of this system and the involved component in this project. 
Chapter 3 includes the project methodology. It will explain how the project is 
organized and the flow of process in completing this project. Also in this topic 
discusses the methodology of the system, circuit design, software design and the 
mechanical design. 
Chapter 4 contained detailed description about hardware development. It will 
explain more detail about the electronic component that had been used and the 
method used to develop hardware. 
Chapter 5 includes the software methodology. This will discuss more about 
the software that had been use to design a programming for the whole project. 
Chapter 6 will discuss more about the result and discussion. This chapter will 
show the result of this project step by step. 
The last chapter contained the detailed description about conclusion and 
recommendation. This chapter will conclude the whole project and give a future 
recommendation to make this project perfect.
CHAPTER 2 
LITERATURE REVIEW 
2.1 OVERVIEW 
Street light are the device that help human continue their activities at night. 
Street light as known as lamppost is placed everywhere especially at a place that is at a 
strategic location where many people use stay or do their activity at that place. 
A street light, lamppost, street lamp, light standard, or lamp standard is a raised 
source of light on the edge of a road, which is turned on or lit at a certain time every 
night. The concept that has been using for street light nowadays is timer concept.
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2.1.1 Main use of Street Light 
There are three distinct main uses of street lights, each requiring different types 
of lights and placement. The different types of lights can make the situation worse by 
compromising visibility or safety. 
First is beacon light. A modest steady light at the intersection of two roads is an 
aid to navigation because it helps a driver see the location of a side road as he comes 
closer to it and he can adjust his braking and know exactly where to turn if he intends to 
leave the main road or see vehicles or pedestrians. A beacon light's function is to say 
"here I am" and even a dim light provides enough contrast against the dark night to 
serve the purpose. To prevent the dangers caused by a car driving through a pool of 
light, a beacon light must never shine onto the main road, and not brightly onto the side 
road. In residential areas, this is usually the only appropriate lighting, and it has the 
bonus side effect of providing spill lighting onto any sidewalk there for the benefit of 
pedestrians. On highways, this purpose is commonly served by placing reflectors at the 
sides of the road.
Figure 2.1: Beacon light
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The second light is roadway lights. Street lights are not normally intended to 
illuminate the driving route, but to reveal signs and hazards outside of the headlights' 
beam. Roadway lights are properly used sparingly and only when a particular situation 
justifies increasing the risk. This usually involves an intersection with several turning 
movements, situations where drivers must take in much information quickly that is not 
in the headlights' beam. In these situations, at freeway junction or exit ramp, the 
intersection may be lit so that drivers can quickly see all hazards, and a well designed 
plan will have gradually increasing lighting for approximately a quarter of a minute 
before the intersection and gradually decreasing lighting after it. The main stretches of 
highways remain unlighted to preserve the driver's night vision and increase the 
visibility of oncoming headlights. If there is a sharp curve where headlights will not 
illuminate the road, a light on the outside of the curve is often justified. If it is desired to 
light a roadway, perhaps due to heavy and fast multilane traffic, to avoid the dangers of 
casual placement of street lights it should not be lit intermittently, as this requires 
repeated eye readjustment which implies eyestrain and temporary blindness when 
entering and leaving light pools. In this case the system is designed to eliminate the need 
for headlights. This is usually achieved with bright lights placed on high poles at close 
regular intervals so that there is consistent light along the route. The lighting goes from 
curb to curb.
Figure 2.2: Solar street light
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The last light is security lighting. Security lighting is similar to high-intensity 
lighting on a busy major street, with no pools of light and dark, but with the lighted area 
extending onto people's property, at least to their front door. This requires a different 
type of fixture and lens. The increased glare experienced by drivers going through the 
area might be considered a trade-off for increased security. This is what would normally 
be used along sidewalks in dense areas of cities. Often unappreciated is that the light 
from a full moon is brighter than most security lighting. 
Figure 2.3: Security light 
2.2	 Night Lamp Controller System. 
Time goes by and the technologies are more and more by passes of time. In this 
subtopic, the technology that we want to discuss is about technologies of street light. 
Nowadays, a latest controller system of street light that has been using in Malaysia is 
timer. The timer has been set when the light have to on and off. For example, the timer 
is been set at 7p.m to turn on and when 12 hours later, the lights will turn off. In this 
;ituation, this kind of system is not very practical because the dusk at the dawn not 
ilways fix at 7p.m and 7a.m. sometimes we can see that the street light is turn on but 
here is still in a day and other situation is the street is still in the dark because that time
10 
is not at 7p.m yet. And these two situations will make a little difficulty toward our 
human being. 
Others, nowadays street light is just have one condition of light. So the current 
that has been used can be a wasted if there is no person driving their vehicles used this 
highway. 
Next is solar street light. This kind of street light is stored the energy in the morning 
when there is a sunlight and will use the energy at night to lighting the street light. This 
system is quite practical and a good system because solar power is pollution free during 
use. Production end wastes and emissions are manageable using existing pollution 
controls. End-of-use recycling technologies are under development. And the facilities 
also operate with little maintenance or intervention after initial setup. But, there are also 
a several disadvantages while been using this solar system, such as solar electricity is 
almost always more expensive than electricity generated by other sources. Others, solar 
electricity is not available at night and is less available in cloudy weather conditions. 
Therefore, a storage or complementary power system is required. 
Night Lamp Brightness Controller System has been develop as an intelligent 
street light where this system can be turn on and off at the right time. There are 2 
sensors has been installed in this system which is LDR sensor and PIR sensor. LDR 
sensor is function to detect day and night. While PIR sensor is function to detect motion 
or movement. 
The advantage of this system is the lamp has two condition lighting which is dim 
and full brightness. The condition is function when there is a motion has detected or no 
motion detect. When there is a motion has been detected, the lamp will be in full 
brightness condition, while, when there is no motion detected the lamp will stay in dim 
condition. Other advantages are this system is turn off and on according to light 
detection at LDR sensor. When the LDR detect that is a night, lamp will be turn on in 
dim condition if there is no motion and vice versa.
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The disadvantage of this system is PR sensor is sensitive with all movement such as a 
movement of tree. 
2.3	 Plc 16F877 Microcontroller 
PlC (Peripheral Interface Controller) is the IC which was developed to control 
peripheral devices, alleviating the load from the main CPU. It is also family of Harvard 
Architecture microcontroller. It is made by Microchip Technology, derived from the 
PlC 1640 originally developed by General Instrument's Microelectronics Division. The 
P1C16F877/874 devices come in 40-pin packages. P1C16F877 is PlC which is placed in 
the higher rank of P1C16F873 and the capacity of the program memory and so on is big 
capacity compared with 873. The function which is in 877, not being in 873 is the 
function of the parallel communication. It is called PSP (Parallel Slave Port). 
The core features is this PlC is high performance RISC (Reduced Instruction Set 
Computer) TPU (Time Processing Unit). This RISC is fixed microcode size with 
normally one clock cycle for each instruction. It is also easy to operate as less transistor 
is required and faster execution time. And it prefers high level language. Other features 
are 35 single word instructions, all single cycle instruction except for program branches 
which are two cycles, pinout compatible to the PIC16C73B/74B/76/77, interrupt 
capability (up to 14 sources), eight levels deep hardware stack, programmable code 
protection, processor read/write access to program memory and etc. 
The peripheral features are: 
• TimerO: 8-bit timer/counter with 8-bit prescaler 
• Timerl: 16-bit timer/counter with prescaler, can be incremented during SLEEP 
via external crystal/clock
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• Timer2: 8-bit timer/counter with 8-bit period register, prescaler and postscaler 
• Two Capture, Compare, PWM modules 
• Capture is 16-bit, max. resolution is 12.5 ns 
• Compare is 16-bit, max. resolution is 200 ns 
• PWM max. resolution is 10-bit 
• 10-bit multi-channel Analog-to-Digital converter 
• Synchronous Serial Port (SSP) with SPILl (Master mode) and 12C[I 
(Master/Slave) 
• Universal Synchronous Asynchronous Receiver Transmitter (USART/SCI) with 
9-bit address detection 
• Parallel Slave Port (PSP) 8-bits wide, with external RD, WR and CS controls 
(40/44-pin only) 
• Brown-out detection circuitry for Brown-out Reset (BOR) 
2.4 HALOGEN LAMP 
A halogen lamp is an incandescent lamp in which a tungsten filament is sealed 
into a compact transparent envelope filled with an inert gas and a small amount of 
halogen such as iodine or bromine. The combination of the halogen gas and the tungsten 
filament produces a chemical reaction known as a halogen cycle that increases the 
lifetime of the bulb and prevents its darkening by redepositing tungsten from the inside 
of the bulb back onto the filament. The halogen lamp can operate its filament at a higher 
temperature than a standard gas filled lamp of similar power without loss of operating 
life. This gives it a higher efficacy (10-30 lm/W). It also gives light of a higher color 
temperature compared to a non-halogen incandescent lamp. Alternatively, it may be 
designed to have perhaps twice the life with the same or slightly higher efficacy. 
Because of their smaller size, halogen lamps can advantageously be used with optical 
systems that are more efficient.
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Halogen lamps get hotter than regular incandescent lamps because the heat is 
concentrated on a smaller envelope surface, and because the surface is closer to the 
filament. This high temperature is essential to their operation. Because the halogen lamp 
operates at very high temperatures, it can pose fire and burn hazards. Some safety codes 
now require halogen bulbs to be protected by a grid or grille, especially for high power 
(1-2 kW) bulbs used in commercial theatre, or by the glass and metal housing of the 
fixture to prevent ignition of draperies or flammable objects in contact with the lamp. 
Similarly, in some areas halogen bulbs over a certain power are banned from residential 
use.
Any surface contamination, notably fingerprints, can damage the quartz 
envelope when it is heated. Contaminants will create a hot spot on the bulb surface 
when the bulb is turned on. This extreme, localized heat causes the quartz to change 
from its vitreous form into a weaker, crystalline form which leaks gas. This weakening 
may also cause the bulb to rapidly form a bubble, thereby weakening the bulb and 
leading to its failure or explosion, and creating a serious safety hazard. Consequently, 
manufacturers recommend that quartz lamps should be handled without touching the 
clear quartz, either by using a clean paper towel or carefully holding the porcelain base. 
If the quartz is contaminated in any way, it must be thoroughly cleaned with rubbing 
alcohol and dried before use 
Halogen headlamps were widely implemented in many automobiles. Halogen 
floodlights for home outdoor lighting systems as well as for watercraft are also 
manufactured for commercial and recreational use. They are now also used in desktop 
lamps. Halogen headlamps were widely implemented in many automobiles. Halogen 
floodlights for home outdoor lighting systems as well as for watercraft are also 
manufactured for commercial and recreational use. They are now also used in desktop 
lamps.
